INTRODUCTION
allowed movement in three planes. It was built of numerous anatomical structures comprising from bones, articular cartilage, menisci, and ligaments. The aim of the present work applied for describing the normal anatomy of the stifle in fox, due to the stifle was a frequently injured joint, these injuries were such as cruciate ligament injury, meniscal tearing, gonitis, fracture, patellar luxation, and synovitis, so that the description of the normal anatomical was a trial to help surgeons and clinicians in the proper diagnosis and treatment, [2] . More over the available works of literature present and most of the authors described the stifle joint among large domestic animals, rather
The present study described the gross anatomical structures of the stifle joint of Red Fox (Vulpes vulpes) by using the dissection technique and the diagnostic imaging techniques such as x-ray and magnetic resonance imaging (MRI). The Red Fox (Vulpes vulpes) was the most geographically spread species of the Carnivores and represents as one of the most abundant carnivore in Egypt. It was taxonomy under Kingdom: Animalia, Phylum: Chordata, Class: Mammalia, Order: Carnivora, Family: Canidae, Tribe: Vulpini [1] .
The stifle was a one of composite joint that than that of red fox which was not recorded by any author so this study considered a strong point in the field of comparative anatomy, especially in a wild animal.
The current study was conducted on six fox hind limbs, the fox obtained from the Fayum desert. The foxes were euthanized using a chloroform inhalation. Gross anatomical study: The hind limbs were dissected showing the muscles, ligaments, bones shared in the structure of the stifle joint.
The obtained results were photographed using Nikon digital camera 20 mega pixels, 16X and The nomenclature used in this study was that given by the [3] . Latex injection [4] : For studying the joint capsule: Two pelvic limbs were injected with gum milk latex colored green using Rotring Ink. The needle was inserted into the joint cavity at the middle of the lateral border of the patellar ligament.
For studying the arterial supply: the animal was cannulated through the common carotid artery and washing by using warm normal saline solution then, the animal was injected with latex colored red by using Rotring Ink. Specimens were then placed in a cold room (5ú C) for 3-5 days to allow the latex to harden, and then the animal was placed in a formalin solution before manual dissection. Radiographic preparation: Two hind limb was subjected to X-rays. Radiographs were performed in the Al-ziraeyeen hospital.
The lateromedial (L-M) projection: The cassette is placed on the medial surface perpendicular to the table surface. The used exposure factors were Focal-film distance ranges between 24 and 28 inches, 76 kVp, and 1.6 mAs.
The horizontal dorsoplantar (HD-P) view: The beam orientation was parallel to the dorsalplantar long axis of the foot on the median plane of the foot. For consistency, the x-ray beam was also centered 1.5 to 2 cm above the weightbearing surface of the foot.
Magnetic Resonance Imaging preparation:
Two hind limbs were subjected to the MRI technique, The images were made in the transverse
MATERIALS AND METHODS
and sagittal planes., MRI was performed in the Al-Ziraeyeen hospital. MRI scanning of the stifle joint was performed with a High filed (PhilipsAchieva 1.5 Tesla MRI systems. Closed High filed MRI, Japan) with a permanent magnet was used in the study A knee-quadrature coil (QD coil) 4 element phased array with a diameter of 15 cm and length of 18 cm was used. Specimen preparation: The limbs were withdrawn from formalin 24 hours before imaging and washed before scanning with water and were double wrapped and taped in plastic wrap and Gauze.
RESULTS
Morphology of the fox stifle: The articular surfaces, capsule, ligaments, and menisci of the stifle were described. Articulatio genus: Fox stifle formed of two types of articulations, according to bones included into these articulations; femoropatellar articulation and femorotibial one. Articulatio femoropatellaris was between the trochlea of the femur and the planter (caudal) surface of patella. Articulatio femorotibialis was involved the medial, lateral condyles of the femur, sesamoid bones, mensci and the condyles of the tibia. Articular surfaces: The articular surfaces formed of a group of bones which shared in the formation of the stifle were the femur, tibia, fibula, patella, medial and lateral sesamoid bones. The femoropatellar articulation formed by the lateral and medial trochlea of femur, patella and tibial tuberosity. The femorotibial articulation formed of lateral and medial sesamoid, lateral and medial condyles of femur inbetween intercondyloid fossa, lateral and medial menisci, lateral and medial condyles of tibia separated by intercondyloid eminence. The patella ( Fig. 6/C ) was the largest sesamoid bone of the hind limb, oval in shape with blunt proximal base and pointed distal apex, it had two surfaces, and the cranial surface ( Fig. 6/CP1 ) was convex and rough, while the caudal surface ( Fig. 6/CP2 ) was smooth and slightly concave. The lateral and medial sesamoids ( Fig. 6 /A) placed on the supracondyloid facets, which gave origins of the medial and lateral heads gastroc- The synovial capsule: composed of three joint sacs; femoropatellar, medial and lateral femorotibial sacs. The three joint sacs communicated together. The femoropatellar sac was a large sac, extended proximally), medially and laterally filled the space between the margins of the trochlea of the femur and the tendon of the quadriceps muscle surrounding the patella as a proximal part ( Fig. 2/1 ), medial part ( Fig. 2/2 ) and lateral part ( Fig. 2/3 ). The medial side of the femoropatellar sac was larger than the lateral side. It was joined distally with the cranial part of the medial femorotibial sac. The femoropatellar sac separated from the patellar ligament by a large amount of fat distributed laterally and medially to the patellar ligament called lateral ( Fig. 3/6 ) and medial infrapatellar fat body ( Fig.  12 /F). The femorotibial sac: was divided into lateral and medial femorotibial sacs; these sacs were extended caudally between the two condyles of femur, lateral and medial menici and the two condyles of the tibia, and then extended dorsally surrounding the lateral and medial sesamoids. the lateral femorotibial sac was extended proximally and distally, forming proximal sac and distal sac, the lateral proximal sac divided into lateral proximal cranial pouch ( Fig. 2 (Fig. 4 , 5/8) originated from the caudal end of the lateral meniscus, passed craniomedially and proximally within the intercondyloid fossa of the femur, to be inserted in the dorsomedial part of the medial condyle of the femur. Lig. Meniscotibiale: the meniscotibial ligaments were cranial, caudal of the medial meniscus and cranial, caudal of the lateral one.
The cranial meniscotibial ligament of the medial meniscus: (Fig. 5/3 ) extended from the cranial end of medial meniscus to be inserted in the intercondyloid area of the tibia, cranial to the transverse and cranial cruciated ligaments.
The caudal meniscotibial of the medial meniscus: (Fig. 5/10 ) extended from the caudal end of medial meniscus to be inserted in the intercondyloid area of the tibia.
The cranial meniscotibial of the lateral meniscus: (Fig. 5/5 ) extended from the cranial end of lateral meniscus to be inserted in the intercondyloid area of the tibia, close to the cranial cruciate ligament..
The caudal meniscotibial of the lateral meniscus: (Fig. 5/9 ) extended from the caudal end of lateral meniscus to be terminated just caudal to the caudal cruciate ligament at the popliteal notch. Lig. Transversum genus: (Fig. 5/4 ) the transverse ligament lied between the cranial end of the medial meniscus and lateral one so called intermeniscal ligament, bounded by the cranial meniscotibial ligament of the medial meniscus cranialy, medial meniscus medially, lateral one laterally and the cranial meniscotibial ligament of lateral meniscus caudally Arterial supply of the fox stifle: The arterial blood supply of the fox stifle joint was mainly achieved by the saphenous, descending genicular and popliteal arteries. Saphena: (Fig. 11/11 ) the saphenous artery was originated from the femoral artery, it gave off a Ramus articularis genus and terminated as a cranial and caudal branch. Ramus articularis genus ( Fig. 11/13 ), accompanied the saphenous vein as two branches; these branches distributed along the Sartorius muscle and supplied the fibrous layer of joint capsule at the medial surface of the stifle. Genus descendens: (Fig. 11/10 ) the descending genicular artery arose from the femoral artery after emerging the saphenous artery, it gave off two branches, muscular and articular branches. The muscular branch (Fig. 11 /10*) was ramified into the vastus medialis and semimembranosus muscles. The articular branch (Fig. 11 / 10**) passed along the medial surface of the stifle within the fibrous layer of the joint capsule, it divided into a proximal branch ( Fig.  11 /a) distributed to the femoropatellar sac and a distal one (Fig. 11/b ) distributed to the femorotibial sac. Poplitea: (Fig. 12/1 ) the popliteal artery was the direct continuation of the femoral artery in the leg region, it gave off three branches at the caudal surface of the stifle; Medial branch, lateral branch, intermediate branch (A.genus media) ( Fig. 12/6 ). The medial branch divided into two branches, proximal branch (A.genus proximalis medialis) ( Fig. 12/2 )and distal branch (A. genus distalis medialis) (Fig. 12/3 ), it supplied the medial femorotibial sac, also the lateral branch (Fig. 12/7) , and also along the two borders of the patella forming Rete patellae. (Fig. 12/8) .
Radiology of the fox stifles: Radiographic examination revealed the normal disposition of the bones forming the stifle that constituted joint cavity and the femur (F), tibia (T), patella (P), fibula (f) and sesamoids (S) were observed easily. But the ligament and menisci could not be identified by radiograph.
A radiograph was applied on three aspects of the joint, the lateral view ( Fig. 7/A ) the femoral condyles, tibial condyles, patella and the sesamoids could be comprising. Also in the medial aspect ( Fig. 7/C) . The cranial aspect ( Fig. 7/B ) the femoral trochlea, tibial tuberosity, patella and fibula Magnetic resonance imaging findings (MRI): MRI was one of the most effective tools for identifying the normal anatomy of the joints. Ligaments, tendons, and menisci were seen by the MRI technique. Transverse sections (TS) through the stifle joint: the transverse images began from the femur at the level higher than the patella and continued distally, selected 8 transverse images from 30 levels applied on the joint, these cross sections selected according to the stifle joint so 2 sections taken above the stifle called pre stifle ( Fig.8/A The sagittal images of the stifle began medially and continued laterally, selected two sagittal images from 18 levels, the selected sagittal at 9/18 in the center of the joint, showing patellar ligament, infrapatellar fat pad, distal articular surface (Femur), distal articular surface (Tibia), articular cartilage (Femur) and articular cartilage (Tibia) (Fig. 10/A, B) . F-Femur, T-Tibia, P-Patella, S-Sesamoids, f-Fibula. [5], in buffalo [17] . In agreement with [14] in rabbit, a single suprapatellar fibrocartilage in the fox, found proximal to the patella, within the tendon of the quadriceps femoris muscle, absorbed the concussion. While [2, 7] in the dog, observed two parapatellar fibrocartilages bounded the patella laterally and medially, so should not luxate the normal patella of the dog. The medial and lateral menisci in fox were interposed between the femoral condyles proximally and tibial condyles distally, which was important in improving the congruency in the articular surface of the joint, these results similar in the stifle joint of all animals, these menisci characterized the stifle from any other joint as reported [2, 7] in dog, [18] in sheep, [13] in bufflo, [11] in goat, [10, 19] in domestic animal. In accordance to [2, 16, 18] in the dog, [10, 19] in the domestic animal, [5] in march deer and [11] in goat, the cruciate, collateral, and meniscal ligaments had a similar arrangements in all animals, while the transverse ligament was attached the medial and lateral meniscus in the fox, as reported in the dog, rabbit, however it was absent in March deer, goat, equine and ruminants. The researches of arterial supply especially of joint were very rare. The descending genicular and popliteal arteries were the main branches supplied the stifle in fox, as recorded by 10, 16] in horse and ruminant, [8] in dog and [11] in goat . The descending genicular artery distributed within the medial surface of the stifle supplying the joint capsule, it divided into a proximal branch distributed to the femoropatellar sac and a distal one distributed to the femorotibial sac. The popliteal artery distributed to the caudal surface of the stifle gave off three branches proximal, middle and distal branches such results simulate that observed by [8] in dog and [11] in goat. In accordance with [20] in canines, radiography was the most common method used in the veterinary medicine; it was considered a rabid method helped in the diagnosis of the joint, if it was normal or abnormal joint, while the MRI was DISCUSSION This study differs from any study on the stifle joint in the nature of animal used in the study, the researchers published in the field of wild animals were rare especially fox, no available works of literature for accurate data applied on the fox, that gave this study an especial importance. So studying the normal anatomy was a very important to many authors were not know any data about fox anatomy, also the present study provided with radiology and MRI, that's a very useful to the surgeon in the field of a wild animal. In the fox, the bones included within the stifle joint were femur, tibia, fibula and three sesamoid bones, patella, plus medial and lateral sesamoids, no sesamoid bone in the tendon of popliteal muscle, these results similar to that recorded [5] in March deer. While the sesamoid bones were four, patella and medial, lateral and popliteal sesamoids called fabellae [2, 6, 7, 8] in the dog. The sesamoid bones were absent in some breeds of dogs by [9] , in horse [10] and in goat [11] . The patella of the fox was an oval in shape, the cranial surface was convex and rough, while the caudal surface was smooth and slightly concave, The lateral and medial sesamoids, located on the supracondyloid facets, The lateral sesamoid was a larger and more superior to the lateral condyle than the medial one, in agreement with [2] in the dog except for the caudal surface of the patella was smooth and convex. The shape of the patella differed between the domestic mammals as it was triangular in goat [11] and Quadrangular in the horse [10] . Three joint sacs communicated together in the fox, large femoropatellar sac and two femorotibial sacs were similar to dog [7] , goat [11] , sheep [12] , buffalo [13] and in the rabbit [14] , except that's recorded by [10] in the horse, the femoropatellar joint sac communicated only to the medial femorotibial joint sac. A single patellar ligament between the apex of the patella and tibial tuberosity present in the fox, as recorded by [2, 7] in dog, [11] in goat, [15] in Bengal tiger, [14] in rabbit, while a three patellar ligaments was found in the stifle, in equines and ruminants [10, 16] in march deer used less widely in the field of veterinary medicine, the main reasons were the cost and the animal needed a general anesthesia. In our study, the anatomical structures as ligaments and tendons that entered in the formation of the fox stifle could be easily seen by MRI scanning, collateral ligaments, patellar ligament, tendon of long digital extensor muscle, that's could not be seen by a radiology similar where reported by [20] in canines and [21] in equine. Also, bones and soft tissue structures shared in the joint could be easily identified, the cranial and caudal cruciate ligaments were identified as recorded by [22] in canines.
